Rapamycin reverses NPM-ALK-induced glucocorticoid resistance in lymphoid tumor cells by inhibiting mTOR signaling pathway, enhancing G1 cell cycle arrest and apoptosis.
The anaplastic lymphoma kinase (ALK) is an oncogene product involved in hematopoietic and non-hematopoietic malignancies. Recent studies have demonstrated that nucleophosmin (NPM)-ALK, originated from the fusion of NPM and ALK genes, causes cell transformation through diverse mechanisms. Here, we show a novel mechanism by which NPM-ALK transforms lymphoid tumor cells to become resistant to glucocorticoid (GC) or dexamethasone (Dex) treatment. Transformed BaF3 cells by NPM-ALK were much more resistant to Dex compared with their parental cells, and concurrently had a constitutive activation of mammalian target of rapamycin (mTOR) signaling, as evidenced by hyperphosphorylation of its downstream effectors, p70 S6 kinase (p70S6K) and eukaryotic initiation factor 4E-binding protein 1 (4E-BP1). The mTOR inhibitor rapamycin suppressed activation of p70S6K in BaF3/NPM-ALK cells and reversed GC resistance by synergistically inhibiting mTOR signaling pathway, enhancing cell cycle arrest at G(1) phase and promoting apoptotic cell death. In conclusion, our data indicate that the ALK fusion kinase, NPM-ALK, induces GC resistance by activating mTOR signaling, and addition of mTOR inhibitors to the chemotherapeutic regimen of ALK+ lymphomas may improve the prognosis.